S S L D http://e-ASED.org 


Animal Systematics, Evolution and Diversity 


Short communication 


Anim. Syst. Evol. Divers. Vol. 37, No. 3: 229-234, July 2021 
https://doi.org/10.5635/ASED.2021.37.3.007 


First Record of Scolelepis (Scolelepis) daphoinos 
(Annelida: Polychaeta: Spionidae) in South Korea 


Geon Hyeok Lee, Gi-Sik Min” 


Department of Biological Sciences, Inha University, Incheon 22212, Korea 


ABSTRACT 


Scolelepis (Scolelepis) daphoinos is newly reported in Korean fauna. This species can be distinguished from its 
congeners by the following characteristics: the presence of reddish pigment patches on the posterior part of the 
prostomium, notopodial postchaetal lamellae that are partially fused to the branchiae, and the presence of only 
the bidentate hooded hooks. The morphological diagnosis and photographs of S. (S.) daphoinos are provided. The 
partial mitochondrial cytochrome c oxidase subunit I (COD, 16S ribosomal DNA (16S rDNA), and the nuclear 18S 
ribosomal DNA (18S rDNA) sequences from Korean specimens of S. (S.) daphoinos were determined. Species 
identification was supported by a comparison of DNA barcode sequences of COI and 16S rDNA with morphological 


examination from the specimens of type locality, China. 
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INTRODUCTION 


The genus Scolelepis Blainville, 1828 is one of the largest 
groups of spionid polychaetes commonly found on soft bot- 
toms in intertidal to deep-sea waters (Sikorski and Pavlova, 
2015). Members of this genus are taxonomically defined by 
a distally pointed prostomium, the presence of branchiae 
from chaetiger 2 that are fused to the notopodial postchaetal 
lamellae, an absence of ciliated grooves on palps, and a cush- 
ion-like pygidium without cirri (Surugiu, 2016). In the Far 
East, Scolelepis (Scolelepis) daphoinos Zhou, Ji and Li, 2009 
(type locality, China), commonly found on the sandy beaches 
of Yellow Sea, had been long confused as S.(S.) squamata 
(O.F. Muller, 1806) because of their morphological similar- 
ity in Chinese waters (Zhou et al., 2009). Zhou et al. (2009) 
had identified that morphological differences existed between 
these two Scolelepis species in the dentitions of hooded 
hooks and presence of pigmentations in the anterior chaeti- 
gers. But a molecular comparison between two species has 
never been conducted. In Korean waters, only four Scolelepis 
species, Scolelepis (Parascolelepis) papillosa (Okuda, 1937), 
S. (P.) yamaguchii (Imajima, 1959), S. (S.) kudenovi Hart- 
mann-Schröder, 1981, and S. (S.) sagittaria Imajima, 1992 
have been reported (Okuda, 1937; Paik, 1982, 1989; Choi and 


Yoon, 2016; Lee et al., 2018). 

The sequences of mitochondrial cytochrome c oxidase sub- 
unit I (COD, 16S ribosomal DNA (16S rDNA), and the nucle- 
ar 18S ribosomal DNA (18S rDNA) have been used as DNA 
barcode markers for the molecular identification of spionid 
polychaetes (Radashevsky and Pankova, 2013; Sato-Okoshi 
and Abe, 2013). Despite the high species diversity of Scolele- 
pis, its DNA barcode data is very poor. 

In this paper, adult S. (S.) daphoinos collected from the san- 
dy beaches is reported for the first time in South Korea. Three 
DNA barcode gene regions from Korean specimens of S. (S.) 
daphoinos were determined with their morphological diagno- 
sis and photographs. 


RESULTS AND DISCUSSION 


The adult specimens were collected from intertidal sandy 
beaches using 500 um mesh sieves. The morphological ob- 
servation was carried out in live specimens anesthetized in 
10% magnesium chloride solution under a stereomicroscope 
(SZX12; Olympus, Japan) and optical microscope (DM2500; 
Leica, Germany). The photographs were taken using a digital 
camera (Tucsen Dhyana 400DC; Fuzhou, Fujian, China) with 
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a capture program (Tucsen Mosaic version 15). The speci- 
mens were subsequently fixed in 4% formaldehyde solution 
for morphological and in 95% ethanol for molecular studies. 
All voucher specimens were deposited at the National Insti- 
tute of Biological Resources. 

Genomic DNA was extracted from palps of seven Korean 
S.(S.) daphoinos specimens using a DNeasy Blood & Tis- 
sue Kit (Qiagen, Hilden, Germany). PCR amplification was 
performed with primers for regions of the following three 
genes: LCO1490 and HCO709 for COI (Blank et al., 2008), 
16Sar and 16Sbr for 16S rDNA (Kessing et al., 1989), and 
18E and 18B for 18S rDNA (Mincks et al., 2009). The newly 
determined sequences of S. (S.) daphoinos were registered in 
the GenBank (accession Nos. MW509617-23 for COI [up to 
669 bp], MW494645-51 for 16S rDNA [up to 524 bp], and 
MW494652 for 18S rDNA [up to 1,763 bp]). The sequenc- 
es of S.(S.) daphoinos were aligned with other Scolelepis 
species using Geneious v.8.1.9 (Biomatters, Auckland, New 
Zealand). To confirm the barcode gap, the pairwise genetic 
distances (p-distances) were calculated by MEGA X software 
(Kumar et al., 2018) among S.(S.) daphoinos and its conge- 
ners, S.(S.) bonnieri (Mesnil, 1896), S.(S.) eltaninae Blake, 
1983, S.(S.) laonicola (Tzetlin, 1985), and S.(S.) squamata, 
retrieved from GenBank (Bleidorn et al., 2003; Vortsepneva 
et al., 2008; Carr et al., 2011; Gallego et al., 2014) (Tables 
1-3). 


Order Spionida sensu Rouse and Fauchald, 1997 
Family Spionidae Grube, 1850 
Genus Scolelepis Blainville, 1828 


1* Scolelepis (Scolelepis) daphoinos Zhou, Ji and Li, 
2009 (Fig. 1) 
Scolelepis (Scolelepis) squamata: Yang and Sun, 1988: 216, 
fig. 97E-G. 
Scolelepis (Scolelepis) daphoinos Zhou, Ji and Li, 2009: 39, 
fig. 1. 


Material examined. Korea: 54 inds., Jeollabuk-do: Buan- 
gun, Byeonsan-myeon, Mapo-ri, 35°39'16.4"N, 126°29' 
26.0"E, 19 Sep 2020, sandy beach (NIBRIV0000879441, 
NIBRIV0000880684-5); 26 inds., Buan-gun, Byeonsan-my- 
eon, Daehang-ri, 35°40'44.2"N, 126°31'29.7"E, 21 Sep 2020, 
sandy beach; 8 inds., Buan-gun, Byeonsan-myeon, Mapo-ri, 
35°39'16.4"N, 126°29'26.0"E, 21 Sep 2020, sandy beach; 
5 inds., Jeollanam-do: Sinan-gun, Jaeun-myeon, Hanun-ri, 
34°55'12.0"N, 126°03'26.2”E, 2 Oct 2020, sandy beach (NI- 
BRIV0000880686-8), 19 inds., 4 Oct 2020, sandy beach, 11 
inds., 5 Oct 2020, sandy beach; 5 inds., Chungcheongnam-do: 
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Seocheon-gun, Seo-myeon, 36°09'41 .2"N, 126°31'11.1"E, 19 
Oct 2020, sandy beach (NIBRIV0000880689); 5 inds., Bo- 
ryeong-si, Ungcheon-eup, Gwandang-ri, 36° 14'26.1"N, 126° 
31'49.1"E, 20 Sep 2020, sandy beach. All specimens were 
collected at the adult stage. 
Diagnosis. Prostomium elongated, anteriorly pointed. Two 
pairs of black eyes arranged in a transverse row. Occipital 
tentacle absent. Caruncle extending posteriorly to chaetiger 
1. Peristomium separated from chaetiger 1, forming lateral 
wings. Reddish to orange-brownish patches present in pos- 
terior part of prostomium and dorsal side of anteriormost 
chaetigers. Transversal ciliated bands present throughout 
body and as dorsal crests in posteriormost chaetigers (Fig. 
1A-E). Palps reaching back to chaetigers 5-12 (Fig. 1C). 
Chaetiger 1 well developed with notochaetae. Branchiae 
present from chaetiger 2, continuing to posterior end of 
body. Notopodial postchaetal lamellae almost fused with 
branchiae, becoming free from branchiae distally (Fig. 1A- 
E). Neuropodial postchaetal lamellae oval, becoming low 
and rounded from about chaetiger 30, divided into two lobes 
from chaetigers 25-35. Bidentate hooded hooks present 
from chaetigers 25-40 in neuropodia (Fig. 1F), chaetigers 
48-60 in notopodia. Ventral sabre chaetae absent. Pygidium 
cushion-like, without lateral anal cirri, anus opening dorsal- 
ly. 
Remarks. The Korean specimens of S.(S.) daphoinos agree 
well with the original description based on the following 
combination of characteristics: (1) the presence of reddish 
pigment patches on the posterior part of the prostomium and 
pigmentations on the dorsal side of the anteriormost chaeti- 
gers, (2) the notopodial postchaetal lamellae partially fused 
to branchiae, and (3) the presence of bidentate hooded hooks 
only (see Zhou et al., 2009). There are several intra-specific 
variations between Chinese and Korean specimens of S.(S.) 
daphoinos: palps usually extending posteriorly to chaetiger 
3 in Chinese vs. chaetigers 5-12 in Korean specimens, eyes 
far from the caruncle in Chinese (illustrated in the original 
description) vs. very close to caruncle in Korean specimens, 
and neuropodial hooded hooks present from chaetiger 32 in 
Chinese vs. chaetiger 25 in Korean specimens. In Korean 
waters, S.(S.) daphoinos is similar to S.(S.) kudenovi sensu 
Choi and Yoon, 2016 in having the bidentate hooded hooks 
only and the caruncle attached to dorsum, but differs by 
the presence of distinct pigmentations in anteriormost body 
instead of indistinct in formalin fixed materials (Choi and 
Yoon, 2016). 

The pairwise genetic distances among Chinese and Kore- 
an specimens were 0.7-1.3% in COI and 0.0-0.05% in 16S 
rDNA, whereas inter-specific genetic distances among S. 
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Fig. 1. Scolelepis (Scolelepis) daphoinos Zhou, Ji and Li, 2009. A-C, Alive specimen in seawater (NIBRIV0000879441): A, Whole 
body; B, Dorsal view of the anterior end; C, Lateral view of the anterior end; D-F, Formalin fixed specimen: D, Dorsal view of the 
anterior end; E, Lateral view of the anterior end; F, Front (left) and lateral (right) views of the bidentate neuropodial hooded hooks 
from the posterior chaetiger. Arrows indicating reddish pigment patches on posterior part of prostomium. Scale bars: A=1.0 mm, B, 
C=0.2 mm, D, E=0.1 mm, F=10.0 um. 
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(S.) daphoinos and its congeners were 26.1-26.9% in COI 
and 15.7-16.0% in 16S rDNA (Tables 1, 2). No intra-specif- 
ic variation was detected among Korean specimens in 18S 
rDNA. On the contrary, the inter-specific genetic distanc- 
es between S.(S.) daphoinos and other Scolelepis species 
available in GenBank was 0.6-0.8% in 18S rDNA (Tables 
1-3). 

Distribution. China (type locality), Korea. 
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